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m EXIENDED DESCRIPTION OF PART UNDER ARALYSIS:
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o FUHCTIOH: '
PROVIDES STORAGE OF CRYOGENIC OXYGEN FOR ECLSS AND FUEL CELL QPERATION.
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FATLURE MOOES EFFECTS AMALYSIS (FMEA)} - CRITICAL FAILURE KODE
NUMBER: M4-1B8G-TKD10-07

REVISION# I 1i/12/91 =R
SJBSYSTEM: ELECTRICAL POWER GENERATION - -AYQ, GEMERIC

LA =3xX¥GEN TANK SUBASSEMBLY CRITICALITY OF THIS
ITEM NAME: TANK SUBASSEMALIFES, o7 FAILURE WODE:L1R2

-.--..-.-—-——------—---————----——---—------_.___.—.—---._—_——-.---.-..-.--_—_._——qc.—-._————-_-.-q.---——-.._,

o FATLURE MODE:
LOSS OF &bvyLUS VACLUM

MISSION PHASE:

2L PRELAUNCH

Lo LIFT-0FF

ad GE-ORBIT

135 LAKDING SAFIMG

a VEHICLE/PAYLOAD/XIT EFFECTIVITY: 102 COLUME A

103 DISCOYERY
104 ATLANTIS
ICS  ENDEAYOUR

T ma a

m CAUSE: )
LEAKAGE OF QUTER SHELL, VIBRATIGN, LORRQSION, MISHAKOLING

@ CRITICALITY 1/1 DURING IHTACT ABORT CHLY? NO

DEE R —-.,-.,4._-—-_—--_--.—_——.-_--.,-_—-—-—----.—-.-————-p-. T e v o el oy

@ REDUNDANCY SCREEN A} PaSS

a B) FAIL

@ C) PASS
PASS/FATL RATIONALE:

= A)

o 8)

RECUNDANCY SCREEN B - FAILURE MODE I3 NOT CETECTABLE IN FLIGHT SINCE
VEHICLE IS IN A VACUUM ENVIROKMENT CH ORBIT.
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a {A} SUBSYSTEM:
L2535 O0F vaCUUM WOULD RESULT IN INCREASED HEAT LEAKAGE 70 THE 02 TAMK
AND RESULTANT LOSS OF Q2 THROUGH THE RELIEF YALVE EXCERPT FOR ON CREIT
OFERATIOHS.
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. FAILLRE RODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FATLURE MODE
KUHBER: M4_BG_TKO10-02

w (B) INTERFAUING SURSYSTEM({S): '
J05S13Le REGUCTION QF 02 CONSUMABLES AVAILABLE FOR THE ECLSS AND FUEL
CELL FLWERPLANT OPERATION.

a (C) 4TSS70M;
N3 EFFECT.

@ (D) CREN, VEHICLE, AND FLEMENT{S):
SAHE A5 ()

@ (1) FUNCTICAAL CRITICALITY EFFECTS:
P03SI8LE LOSS OF CREW/VEWICLE DUE TO TANK RUPTURE (CIL 04~1-TK910-01)
[7 AN ADDITIONAL FAILURE RESULTS IN LOSS OF OVERBOARD RELIEF CAPABILITY.

o A ol ok e o e e e e e e A A e A S ——— . ——————

T e e e e A e e e e cms—————a e maa

m (A) DESIGH:
PRESSURE WESSEL ({INCONEL 718) ND OUTER SHELL (ALUMINUM 2219) ARE Ly
YELDED COMSTRUCTICN. VACUUM DESISK LIFE 5 YEARS MININGM.  SATER SHELL
COATEI WITH KORQPCH FOR CGRROSION FROTECTION. UAC-1ON PUMP CASLEe
. SADUND WERIFTCATION AND MAINTERANCE OF YACUUM. SHIPPING CONTA[AER
PREVENTS HANMOL ING DAMAGE.

A {B) TEST:
éUlLIFIEATIGH TEST INCLUDE: MECMANICAL SHOCK (20 G}, SINUSOIDAL
YIBRPATION {+/- 0.25 G PEAK), RANDOM VIBRATION (0.008 & SQ/HZ MAXIMUM
FA2 48 MINUTES), ACCELERATION (+/- 5 G FOR 5 MINYTES PER AXISY,
VIZRATICN MET 100 MISSION EQUIVALENT WITH TANK FULL AKD 25 MIASION
EQUIVALENT WITH TANX OFFLOADED.

ACCEFTANCE TESTS INCLUDE: VAC-ION PUMP TEST YERIFIES ANNULUS VACULM
IMTEGRITY. MINTHUM 0Q/DM MEAT LZAK TEST AT 110 DEG F ALSO YERIFIES
ANNULUS VACUUM INTEGRITY.

CMRSD: TANK ASSEMBLY IS STRUCTURALLY INSPECTED DURING EVERY ORBITER
HAIKTENANCE DOWM PERIOD (OMDP). VAC-ICN PLMP IS POWERED UP EVERY
TURHASUUND AMD £VERY & MONTHS DURING TANK STORAGE.

a (L) IHSPECTIOA:
RECEIVING INSPECTIDN
ALLOY COMPOSITION AND REAT TREAT CERTIFICATION YERIFIED 8Y INSPECTION,

CCHTAMINATION CONTROL
CLEAMLINESS LEVEL OF 200A4 IS MAINTAINED.
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FAILURE FODES EFFECTS AMALYSIS {FKREA) -- CRITICAL FATLURE ®OQE .
NUMBER: Ma-1BG6-TKOl0-02

NCHCESTRNCTIVE EVALUATICH
AELOMENTS VERIFIED SY &4 SPECIAL LIVEL PENETRANT INSPECTION. ULTRASGRIC
AND R~DICGRAPHIC [NSPECTION BY GCUALIFIED/CERTIFIED NOT PEASONRE..

CRITICAL FROCESSES

AELDING :5 CONTRCLLED AND VERTFIZ3 BY MANUFACTURING OPE2ATING
PRECELLRE, CERTIFICATION OF CPERATORS, VISUAL THSPECTION, THEAMOGRAPH,
“NO X-RAY¥.  PRQCESS CONTROL COUPON, AFTER FORMING AND BEFORE WELOING,
i3 ANALYZED FOR COMPCSITION, GRAIN STRUCTURE AMD TENSILE STRENGTH.
HEAT TREATMENT AND XCROFON CCATING APPLICATION [S VERIFIED 27
IMSFECTION.

TEIVING

TAMK ANNULUS TS EVACUATED AT ELEVATED TEMPERATURE FOR 21 DAYS: THE
ANKULUS VAZUUM LEVEL IS VERIFIED B8Y TANK IOH PUMP INSTRUMENTATION AT
THE VEMDOR ANQ PERIODICALLY CLRING STORAGE. MATERIALS ARE VERLFLED
CILPCN TESTED FOR LCAD STRENGTH, VESSELS ARE PRESSURE-TESTED AND LEAK
TRSTEQ AND VERIFIED 3Y INSPECTION.

FACKAGING /HANDLING
[NSPECTION VERIFIES PARTS ARE PACKAGED AND PROTECTED PER REQUIREMENTS
TMCLUDING HANDLING REQUIREMENT FOR FRACTLRE-CRITICAL HARDWARE,

B (0) FAILURE HISTORY:
CAR MO. AB3696-010 SUPPLIFR, QUALIFICATIZON
CURING RANDOM VIERATION OF AN HZ QUALIFICATION TANK ASSEMBLY, TANK
PRESSURE COULD NOT 8E MAINTAINED BELQW A SPECIFIED LEVEL. CURING
SETANK, GAS WAS OISCOVERED ESCARING IN THE CONVERTER/VAC-ION PUMP AREA.
REMOYAL GF THE CONVERTER REVEALED THE PUMP HIGH VOLTAGE

- RCO-TO-INSULATOR EMO CAP HAD FRACTURED. ANALYSES INDICATED THAT THE
VAC-[ON END CAP WAS OVERSTRESSED DURING WISRATION TESTING AS A RESULT
2F EEIgﬁ SUSJECTED TO EXCESSIVE VIBRATION LEVELS IMPOSEN BY THE TEST
FIXTURE. :
CZRRECTIVE ACTIGN INCLUDED A MCDIFICATION OF THE YIBRATION TEST FIXTURE
TO PAOVIDE A MORE REALISTIC VIEBRATION TEST,

CAR NO. AB7017-910 SURPLIER, ATP

OURIMG END LTEM ACCEPTANCE TESTING OF AN HZ2 TANK ASSEMBLY, AN INCREASE
[N TANX ANMULUS PRESSURE WAS NOTED. AFTER AN EXTENSIVE INVESTIGATION
AND A ¥ERIFICATION OF THE REBUILT TAMK ASSEMBLY, THE MOST PROBABLE
CAUSE FOR THE FAILURE WAS DETERMINED TO BE A SMALL CRACX/POROSITY IN
THE HEATER COLD LEAD SHEATH.

ATTEMPTS T DEVISE QETTER PROBE SCREENING TESTS WERE UNSUCCESSFUL: THE
END ITE™ ACCEPTANCE TEST PROVED TO BE THE MOST FRACTICAL AND RELIABLE
SCREENING TEST.
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_ PATLURE MODES EFFECTS ARALYSIS (FMEA) -- CRITICAL FATLURE MODE
HUMBER: MA-1lBG-TKD10-02

a (£} DOPERATIOMAL USE: ;
For FATLURE IN ATMOSPHERIC FLEGHT, CAEW WILL BE ALZRTED AND Wil
LE~LTIYATE ASSCCIATED TANK HEATERS,

- —— — e e k- — — o

e e e —— —— e e e e e

RELIAEILITY EMGINEERING! M. D. WEST r Y] ﬂ<:) LyL%Ffﬁ hzifj

CESIGM ENGINEERING : M. M. SCHEIEaM D i 2R
CLALITY MAMAGER : 0, J. BUTTHER : T T e
Naia RELIABILITY ; = ;g;fggggggggg;
' f‘é?f(rr"‘:ri

NASA SUBSYSTEM MENAGER : : %ﬂﬂm‘
HASA QUALITY ASSURANCE - WS Y
Fary T

Ma=10:3 - 1735



